Phase I clinical trial of all-trans-retinoic acid with correlation of its pharmacokinetics and pharmacodynamics.
A phase I trial of all-trans-retinoic acid (ATRA) was conducted to establish the maximum tolerable dose (MTD) of ATRA given once daily to patients with solid tumors. Cancer patients for whom no standard therapy was available were treated with ATRA once daily. Doses were escalated in cohorts of at least three patients. The pharmacokinetics of ATRA were assessed on day 1 for all patients and weekly for 31 patients who received doses of > or = 110 mg/m2 per day. Patients were followed for toxicity and response. Correlations of toxicity frequency and grade with pharmacokinetic parameters were sought. In addition, correlation of changes in ATRA pharmacokinetics with the concentration of ATRA metabolites in plasma were sought. A total of 49 patients received ATRA at doses ranging from 45 to 309 mg/m2 per day. Hypertriglyceridemia was dose-limiting at 269 mg/m2 per day. Other frequent toxicities included mucocutaneous dryness and headache. With chronic dosing, plasma ATRA concentrations fell in 59% of patients. Stable, low, or variable [ATRA] were seen in 16%, 6%, and 16% of patients respectively. Age, gender, smoking, or concurrent medication did not correlate with the pharmacokinetic pattern. Severe toxicities tended to occur with initial peak [ATRA] of > or = 0.5 microgram/ml (1.7 microM), and the toxicity frequency did not change if [ATRA] decreased with continued dosing. No consistent change in 4-oxo-ATRA or retinoid glucuronide concentrations was observed with decreases in plasma [ATRA]. The recommended once-daily ATRA dose is 215 mg/m2, although significant interpatient variability is observed in toxicity and plasma retinoid concentrations. Although not statistically significant, more frequent and severe toxicity tended to occur in patients with higher plasma peak ATRA concentrations. Other factors, such as responses at target tissues, may be at least as important as the plasma ATRA concentration in predicting toxicity and/or response.